Data from the Swedish personal number system were used to examine rates of admissions to hospital, particularly with myocardial infarction, stroke, diabetes mellitus, or hypertension, in relation to marital state and histories of admission with alcoholism in 77843 men from Gothenburg born in 1911-40. The number of admissions to hospital with the four diseases varied with marital state and history of admission with alcoholism, but by considering each subset from the total group it was possible to show that among alcoholic men no material variation in the number of admissions was evident. By contrast, among the nonalcoholic men those who were married were particularly prone to myocardial infarction but less likely to be admitted with stroke or diabetes mellitus than the unmarried or divorced men.
Introduction
In 1947 every person living in Sweden was assigned a personal identity number in the county of registration. These numbers are used for general administrative purposes, including health, social security, education, and taxation, and they have been used, for instance, to generate marital state life tables to examine the proportions of married, never married, and divorced people in the population. ' The system provides a possible tool for epidemiological research, thus the diseases suffered by people defined by specific personal or other characteristics could be examined or, by contrast, those with particular patterns of disease could have antecedent factors reviewed. Personal numbers are also used to compile health statistics describing the numbers of patients admitted to hospital with various conditions, causes of death in those dying, and for other purposes such as cancer registration. They have not hitherto been used to study patterns of disease occurring at different times in different people or to link those patterns to specific events.
By such linkage it should be possible to determine whether there are clusters of diseases that affect people, and some insight could be gained into the events that preceded the development of the disease. We have made tables to show that the number of admissions to hospital varies considerably with marital state and that at least some of the variations are associated with admissions with alcohol related diseases, and we have gone on to explore differences in rates of diabetes, stroke, hypertension, and myocardial infarction according to marital state.
Subjects and methods
We examined the pattern of each disease from middle aged men and women in Gothenburg, which has a total population of 430 000. Census data obtained in November 1969 were used to select for special consideration all 87 176 men living in Gothenburg at the time of the census who were born from 1911 to 1940. The census tapes derived were then used to follow morbidity and mortality as judged by general admissions to hospitals of all these people. Migrants entering the city after 1969 were not considered. From the 87 176 men primarily included we excluded 8539 immigrants and from the remainder 794 widowers, leaving 77 843 married, single, or divorced native born men.
Whenever a person was admitted to the Gothenburg university hospital the diagnoses recorded at discharge or death were noted, but information on death certificates was not included. A main and up to three accessory diagnoses were collected on each occasion and episodes accumulated over the years 1970-9 for each person, thus allowing not only 10 year prevalence data but also linked data about any disease in each person to be accumulated.
To preserve confidentiality each personal identity number was removed from data sets as soon as information about that person had been assembled. The Gothenburg university hospital and its two minor associated district hospitals are part of the national social service system. Until 1980 it was the 30 NOVEMBER 1985 1529 only public hospital system in the city, and entry is freely available, according to medical need, to all people who usually attend directly as self referrals. The data set did not, however, include information about sudden deaths in the community or about disease that did not require admission to hospital. The prevalence data, therefore, may not necessarily be comparable with those obtained by other methods elsewhere.
We considered in general all non-malignant conditions that were recorded on at least 100 occasions in the main population studied. We selected for special attention a group of conditions that one of us (BL) has shown elsewhere to be particularly associated with admission for psychiatric alcoholic illnesses-that is, cirrhosis, pancreatitis, epilepsy, peptic ulcer, and general admission to hospital with alcoholism. 2 We then considered how often such diagnoses were recorded in relation to stroke and myocardial infarction, together with the general predisposing conditions of diabetes mellitus and hypertension. The significance of differences was tested by x2 with continuity correction when appropriate, using two tails.
Results
Initial consideration of data obtained about the 34334 men born in Sweden in 1911-22 indicated that the chances of admission to hospital and premature death, defined as death from any cause occurring from the ages of 50 to 59 in the group at risk, varied according to marital state. Table I shows that divorced men were over 50% more likely than married men to be admitted to hospital, while there was only a slight increase in the chances of unmarried men being admitted compared with married men. The chances injury, and facial fractures) related to alcoholism as well as others such as stroke, pneumonia, and tuberculosis. admitted to hospital with myocardial infarction than never married or divorced men (Expected 1""'; p<OOl) and slightly more likely to be admitted with hypertension (Expected 1"v) but were significantly less likely to be admitted with diabetes (Expected 1WXY; p<OOl) and slightly less likely to be admitted with stroke (Expected lP'). By contrast, comparison of the numbers of admissions with each of these four diseases in alcoholic and nonalcoholic men in each of the groups of marital state taken by themselves showed that observed figures were greater than expected, whether for married (Expected 2ACD), never married (Expected 2EFGH), or divorced men 1531 included in the non-alcoholic group to match the numbers of married, never married, and divorced men in the alcoholic group. Table V shows that although the chances of admission were increased for myocardial infarction, stroke, hypertension, and diabetes mellitus, they were greatest for stroke and diabetes and least for myocardial infarction and hypertension. To test whether these differences might be expected consistently we applied the same technique to data for the cohort of men born in 1923-40 (n=43509). Table VI shows that in these men when alcoholics were considered by themselves there were, as in the 1911-22 cohort, no significant differences in the observed and expected numbers of admissions between married, never married, and divorced men for myocardial infarction (Expected 12a), stroke (Expected ldci), hypertension (Expected Ighi), or diabetes (Expected liki). Again as in the 1911-22 cohort when the non-alcoholic men were considered by themselves there was a significant excess of married men adrmitted with diagnoses of myocardial infarction (Expected 1; p<0-O5), a modest excess of married men admitted with high blood pressure (Expected 15), and a deficit of married men admitted with diabetes mellitus (Expected 1w), but with, if anything, more rather than less married patients admitted with stroke.
Although in the 1911-22 cohort, when marital state was considered independently, there were consistent excesses of admissions in alcoholic compared with non-alcoholic men for all four diseases and all three marital states, in the 1923-40 cchort the same excess was discernible only for diabetes mellitus (Exp d 2ik!; p<0 01) . Numbers of alcoholic men with the various diseases were small and overall trends were therefore brought out again by combining data for all marital states in the alcoholic men and comparing the figures with those obtained in non-alcoholic men after weighing the numbers of non-alcoholic men to match the numbers of married, never married, and divorced men in the alcoholic group. Table VII shows that the chances of admission were increased only for stroke and diabetes mellitus, the pair of diseases in which the risk was increased to the greatest degree in the alcoholic men of the 1911-22 cohort, but with no change for myocardial infarction and even a decrease for hypertension.
Records of personal identity numbers were transferred to magnetic tape in 1967, and county registers were maintained, as in the past, containing a person's name, identity number, date and place of birth, registration locality, and address as well as marital state. Almost all Swedish archives are sorted using this information. People entering the country are given a number derived basically in the same manner as the numbers derived for those born there, using date of birth as part of the code, and anyone leaving and re-entering the country retains their initial identification.
In each community changes in the population are noted weekly so that there is, in effect, a continuing census. Tables are compiled that detail the age and sex structure of the population, the numbers of immigrants, and the marital state of the population, and similar tables are compiled for those dying together with their recorded causes of death. Diagnoses of disease were formulated by medical staff caring for patients and then coded systematically using the International Classification of Diseases, 1965 revision, which was introduced into the hospital in 1969. Generated data were examined 
Discussion
The data collected during this large study showed that marital state is either directly or indirectly associated with differences in the chances of admission to hospital with various diseases, particularly of the cardiovascular system, and also the chances of dying prematurely. In addition, the chances of a diagnosis of alcoholism and of such alcoholic men dying prematurely were increased in men who had never married and considerably increased in divorced men. Before examining the conclusions that may be drawn from the data in more detail, several questions must be answered about their validity. We need to be sure that each man had a unique identifying number, thus allowing vital and health statistics to be accurately and completely collected, and to consider possible biases that might arise in the formulation of diagnoses of disease. regularly to determine whether there were errors in the demographic information-when, for instance, disease was attributed to a member of the study group when the sufferer was in fact outside the age range or was not resident in 1969 in the Gothenburg area.
We have no means of knowing how consistently any criteria were used in placing patients in any diagnostic category, but it is hard to see how any specific biases might have arisen that would have materially influenced patterns of data. Never married and divorced men living on their own might be more likely to need care in hospital than married men who had a partner at home to care for them during an illness such as pneumonia or asthma, but clearly such an explanation would not account for an increased chance of premature death in never married and divorced men. It also cannot explain reverse trends when rates of admission were greater in the married than the unmarried men, for instance with myocardial infarction, and it is unlikely to account for high rates of admission in unmarried men with, for instance, epilepsy.
Further examination of the data is facilitated by the size of the population studied. This was a total population of over 80 000 men, many times larger than conventional prospectively collected population sets divorced men are abolished when those with admissions associated with alcoholism are considered by themselves. By contrast, in those without admissions associated with alcoholism, married men were particularly likely to have admissions associated with myocardial infarction, and to a lesser extent with hypertension, but were less likely than the never married and divorced men to be admitted with diabetes, with no consistent pattern observed for stroke in the two cohorts studied. Generally, therefore, two sets of factors, one related to marital state and the other associated with alcoholism, seem to affect the incidence of these diseases. By standardising for marital state it was possible to show that in both the cohort born in 1911-22 and that born in 1923-40 alcoholism was particularly associated with stroke and diabetes. Effects associated with myocardial infarction and hypertension were less clear, none being found in the younger cohort, but as age increased an increased incidence of both diseases was detectable.
Data 10 17 Our data are therefore in agreement with the general run of information in suggesting that problem drinkers are more likely to be admitted to hospital with stroke than others. Our data also suggest that older men who are problem drinkers may be at increased risk of coronary heart disease while younger men are not. This pattern conforms with observations in the Puerto Rico heart health programme, suggesting that older men who drank heavily were at increased risk of death from non-sudden coronary heart disease but younger men were not.
The reasons underlying the differential rates of admission according to marital state for the four main diseases we have studied are unknown. Obviously they could be related in whole or part to other risk factors, such as weight or serum cholesterol concentrations, for coronary heart disease. In addition, it may be that differential rates of admission according to marital state in those without diagnosed alcoholism still reflect a tendency for divorced and never married men to be, on average, rather heavier drinkers or perhaps smokers than married men. However this may be, the existence of the difference suggests that in the assessment of the contribution of individual risk factors during multivariate analysis marital state should be included.
Data systems that link information about personal characteristics and health have been neglected. The substantial numbers of people about whom information has been collected in such systems means that even within subsets there remain what are by ordinary standards large numbers of people, allowing the examination of differences or associations for what would ordinarily be rare diseases. Thus within the population of Gothenburg a considerable clustering of disease within the group of patients with multiple sclerosis was observable. 9 The method therefore has the potential to act as a valuable resource in generating epidemiological hypotheses.
